Abstract
Introduction

A high serum IgG4 concentration and abundant IgG4-bearing plasma cell infiltration are characteristic features of autoimmune pancreatitis (1, 2). This disease is also characterized by a variety of extra-pancreatic lesions, such as sclerosing cholangitis, sialadenitis, and retroperitoneal fibrosis
. A new concept has been proposed for these conditions with special reference to the contribution of IgG4, such as IgG4-related autoimmune disease or IgG4-associated multifocal systemic fibrosis (3, 4) . A recent report indicated the additional complication of a pituitary lesion in patients with autoimmune pancreatitis (5) . In this report, we presented the case that corresponded to the IgG4-associated multifocal systemic fibrosis complicating sclerosing sialadenitis, hypophysitis, and retroperitoneal fibrosis, but lacking pancreatic involvement. The present case report supports the new disease concept of IgG4-associated multifocal systemic fibrosis. In addition, we discuss whether FDG-PET could detect systemic multiple lesions in this case.
F i g u r e 1 . Ga d o l i n i u m-e n h a n c e d b r a i n MR i ma g i n g s h o we d s we l l i n g o f t h e p i t u i t a r y g l a n d c o n s i st e n t wi t h h y p o p h y s i t i s ( a ) . Af t e r t h e h o r mo n e r e p l a c e me n t t h e r a p y , s we l l i n g o f t h e p i t u i t a r y g l a n d ( b ) wa s a me l i o r a t e i d ( s a g i t t a l s e c t i o n ) .
F i g u r e 2 . Ce r v i c a l CT i ma g e s r e v e a l e d b i l a t e r a l s we l l i n g o f t h e s u b ma n d i b u l a r g l a n d s ( a r r o ws ) . 
F i g u r e 3 . Ax i a l e n h a n c e d c o n t r a s t CT r e v e a l e d a ma s s e n c o mp a s s i n g t h e a b d o mi n a l a r t e r y a n d t h e b i l a t e r a l c o mmo n i l i a c a r t e r y , r a d i o l o g i c a l l y c o n s i s t e n t wi t h r e t r o p e r i t o n e a l f i b r o s i s .
F i g u r e 4 . F l u o r o d e o x y g l u c o s e p o s i t r o n e mi s s i o n t o mo g r ap h y ( F DG-P E T ) r e v e a l e d i n t e n s e u p t a k e i n t h e p i t u i t a r y g l a n d [ a r r o w ( b ) ] , b i l a t e r a l s u b ma n d i b u l a r g l a n d s [ a r r o ws ( a ) ] , b i l a t e r a l h i l a r a n d me d i a s t i n a l l y mp h n o d e s , a n d a ma s s c o n s i s t e n t wi t h r e t r o p e r i t o n e a l f i b r o s i s . [ ( a ) c o r o n a l s e c t i o n , ( b ) s a g i t t a l s e c t i o n ] .
F i g u r e 5 . Ab d o mi n a l CT i ma g i n g r e v e a l e d n o s we l l i n g o f t h e p a n c r e a s .
F i g u r e 6 . Ab d o mi n a l ma g n e t i c r e s o n a n c e c h o l a n g i o p a nc r e a t o g r a p h y ( MRCP ) i ma g i n g r e v e a l e d n o i r r e g u l a r n a r r o wi n g o f t h e p a n c r e a t i c d u c t ( a ) . Ab d o mi n a l MR i ma g i n g ( T 2 WI ) r e v e a l e d n o i r r e g u l a r n a r r o wi n g o f t h e p a n c r e a s d u c t [ a r r r o ws , ( b -e ) ] .
the pituitary gland consistent with hypophysitis (Fig. 1a) and the submandibular gland (Fig. 2) . Abdominal CT scan revealed a mass encompassing the abdominal artery and the bilateral common iliac artery, radiologically consistent with retroperitoneal fibrosis (Fig. 3) . FDG-PET revealed intense uptake in the pituitary gland, bilateral submandibular glands, bilateral hilar and mediastinal lymph nodes, and a mass consistent with retroperitoneal fibrosis (Fig. 4) . This pituitary lesion could not be detected on Gallium-67 scintigraphy. (Fig. 6) . In addition, FDG-PET also showed no accumulation in the pancreas. Biopsy specimens from the submandibular gland and retroperitoneal mass indicated sialadenitis and retroperitoneal fibrosis, respectively, indicating dense fibrosis and chronic inflammation with marked lymphoplasmacytic infiltration and IgG4-positive plasma cell infiltration (Fig. 7) .
However, abdominal CT and MR images revealed no swelling of the pancreas (Fig. 5) and no irregular narrowing of the pancreatic duct
Based on the diagnosis of panhypopituitarism, we began hormone replacement therapy with hydrocortisone at 30 mg/ day and thyroxine at 25 μg/day, which resulted in marked clinical and laboratory improvement. In addition, the swelling of the bilateral submandibular glands was reduced gradually. CT and MR images showed reductions in size of the pituitary gland (Fig. 1b) , submandibular gland, and the mass lesion of retroperitoneal fibrosis. FDG-PET showed reduced uptake in all of the multiple lesions. Since then, he has continued hormone replacement therapy with hydrocortisone and thyroxine, and had no recurrence. F i g u r e 7 . T r a n s c u t a n e o u s b i o p s y s p e c i me n s o b t a i n e d f r o m t h e s u b ma n d i b u l a r g l a n d i n d i c a t 
Discussion
A high serum IgG4 concentration and abundant IgG4-bearing plasma cell infiltration are characteristic features of autoimmune pancreatitis (1, 2). This disease is also characterized by a variety of extra-pancreatic lesions, such as sclerosing cholangitis, sialadenitis, and retroperitoneal fibrosis, as observed in this patient (2, 3). These extra-pancreatic le-
e d d e n s e f i b r o s i s a n d c h r o n i c i n f l a mma t i o n wi t h ma r k e d l y mp h o p l a s ma c y t i c i n f i l t r a t i o n a n d I g G4 -p o s i t i v e p l a s ma c e l l i n f i l t r a t i o n [ ( a ) HE s t a i n × 4 0 0 , ( b ) s t a i n e d wi t h I g G4 mo n o c l o n a l a n t i b o d y × 4 0 0 ] .
T a b l e 1 . L a b o r a t o r y Da t a o n Ad mi s s i o n sions as well as the pancreatic lesion respond favorably to corticosteroid treatment (1-3). The spectrum of systemic lesions seen in autoimmune pancreatitis corresponds well to that of systemic multifocal fibrosclerosis, which includes sclerosing cholangitis, retroperitoneal fibrosis, mediastinal fibrosis, Riedel's thyroiditis, and pseudotumor of the orbit (4), and autoimmune pancreatitis has been regarded as a systemic disease (2, 3). The present case had a variety of systemic lesions, such as sclerosing sialadenitis, panhypopituitarism due to hypophysitis, and retroperitoneal fibrosis. In addition, the patient had a high serum IgG4 concentration and showed abundant IgG4-bearing plasma cell infiltration in involved tissues of the submandibular gland and retroperitoneal mass. Accordingly, IgG4 will open the way for the diagnosis of these lesions. Though this patient lacked pancreatic involvement, the spectrum of systemic involvements together with IgG4 contribution corresponded to the extra-pancreatic lesions of autoimmune pancreatitis, and suggested the presence of systemic disease as mentioned above. In this patient, glucocorticoid treatment for hypopituitarism probably induced the amelioration of the systemic lesions. A recent report indicated the additional complication of a pituitary lesion in patients with autoimmune pancreatitis, as observed in this case (5).
A new disease concept has been proposed for these conditions with special reference to the contribution of IgG4, such as IgG4-related autoimmune disease or IgG4-associated multifocal systemic fibrosis (3, 5 (6) . Furthermore, these conditions of sclerosing sialadenitis were reported to be closely associated with high serum IgG4 concentration and IgG4 bearing plasma cell infiltration (7, 8) 
